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C lin ical report
Eur J Dermatol 1 995; 5: 566-71
GEORGES P.H. LUCKER, PETER C.M. VAN DE KERKHOF, FRANSJE A.C.M. CASTELIJNS, 
MARIJKE R. VAN DIJK, HA J.M. SCHALKWIJK, PETER M. STEIJLEN
n a  prospective, d oub le  b lind , b ilaterally  pa ired  com para tiv e  study, a  c ream  con ta in ing  
13-cis-retinoic ac id  (13-cis-RA) 0 .1 %  a n a  the cream  base  on ly  w ere a p p lie d  over a  pe ­
riod va ry ing  between 4  a n d  10 weeks in 12 ichthyosis patien ts (1 pa tien t w ith  au tosom al 
d o m in a n t ichthyosis vu lgaris  (AD IV ), 7  patien ts w ith X-linked recessive ichthyosis (XRI), 
2  p a tien ts  w ith  b u llo u s  c o n g e n ita l ich tnyos ifo rm  e ry th ro d e rm a  o f Brocci jB C IE ), a n a
2  patients w ith erythroderm ic lam e llar ichthyosis (ELI)). A  s ign ifican t un ila te ra l im provem ent 
w as found  for the clin ical param eters of scaling a n d  in du ra tio n . C lin ica l im provem en t was 
observed in all ichthyosis g roups, except for ADIV. C o n tin ua tio n  o f the treatm ent beyond  the 
first m onth , caused a  further reduction o f skin lesions. S ide  effects due  to the study m e d ic a ­
tion w ere only  m in im a l a n d  easily controlled by  ad jus ting  the a p p lic a tio n  frequency. B iop­
sies for im m unoh istochem ica l exam ina tion  w ere taken from  representative skin lesions from 
9  patients, one  before a n d  one  from  each  side after treatm ent. The keratins 4 , 13, a n d  8 , 
w ere induced  by treatm ent w ith top ical 13-cis-RA. These keratins cou ld  not be  detected in 
the b iopsies taken before treatm ent nor in the b iopsies derived  from  the cream -base  treated 
side. Keratin 4  w as induced  in 6  o f the 9 patients. Induction  o f keratin 13 , v isu a lize d  with 
m ab  1C 7  a n d  2 D 7 , w as  found in 1 a n d  o patients respectively. Keratin 8 , v isua lized  with 
m a b  LE41 an d  M 2 0 , w as induced in respectively 1 a n d  3 patients. N o  c lear corre lation
could  be established between expression o f keratins a n d  c lin ica l efficacy. C e llu la r p ro life ra ­
tion tended to be increased a t ’ the 13-cis-RA treated side. N o  changes w ere found  for the 
investigated parameters of inflam m ation.
O ral retinoids have proven to be very effective in the treatment of ichthyosis [1-3], Because of side effects, caused by systemic long term therapy with retinoids, 
topical preparations have regained much of their former 
importance. Common topical treatment modalities are based 
on keratolysis and hydration of the epidermis. Although some 
improvement may be achieved, severe ichthyosis subtypes do 
not improve sufficiently using these topical treatments.
Topical retinoids affect epidermal proliferation and differen­
tiation [4], Good responses have been reported in patients 
with lamellar ichthyosis, ichthyosis vulgaris and to a lesser 
extent in patients with X-linked ichthyosis and epidermolytic
hyperkeratosis, treated with topical tretinoin 0.1 % cream. 
Adverse reactions were erythema, pruritus and irritation and 
occured in 26 of the 30 patients (871.) 15]. Because of these 
irritative side effects, the use of topical retinoids has been 
imited [6],
Recently, Steijlen el al. treated one patient with autosomal 
dominant ichthyosis vulgaris, and seven patients with non-ery- 
thradermic lamellar ieh'tnyosis (NEU), for four weeks using a 
double-blind, bilaterally paired approach with topical 13-cis- 
retinoic acid (13-cis-RA) 0 I and cream Ixise only. A  good 
clinical improvement, in favour of the verum treated side, was 
observed in two patients with NEU Immunohistochemical exa-
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Topical as well as systemic treatment was stopped respectively
2 and 4 weeks before the trial was started. Using a prospective, 
bilaterally paired comparative, double-blind approach, 13-cis- 
RA 0.1% in cream base and cream base only (Hoffmapn-La 
Roche, Basel, Switzerland) were applied twice daily, without 
occlusion, on a rectangular area of 10 X 10 cm on 2 symmetri­
cal and representative lesions. The creams were applied thinly 
and evenly during a test period varying between 4 ana 
10 weeks. In the event of intolerable irritation, patients were 
instructed to reduce the treatment frequency. In order to establi­
sh clinical efficacy scaling, erythema, and induration were sco- 
red using a 4 point scale (0 = absent, 1 = mild, 2 = moderate,
3 -  severe). Statistical analysis was carried out using the Wit- 
coxon signed-rank test for paired data.
Analytical procedures
Biopsies from representative skin lesions within the test areas 
were taken from 9 patients, one at the start and one from 
each area at the end of treatment. The keratin antibodies 
used were the same as used previously [7], In addition the 
monoclonal antibody Ki-67 was used to assess proliferation, 
whereas Leul4, O m 6, WT14, T i l ,  and anti-elastase were 
used to assess B'lymphocytes, Langerhans cells, macrophages 
and monocytes, T-lymphocytes, and polymorphonuclear leu* 
cocytes respectively. Biopsy procedures and immunohisloche* 
mical staining methods were used as described before [7]. An 
indirect alkahc phosphatase technique was used for staining 
with the antibo aies Ki-67 and anti-elastase.
Ki-67 positive nuclei were counted per millimetre length of 
section. Presence in the epidermis and dermis of the remai­
ning stained structures were assessed using a semi-quantitati­
ve scale:
Epidermis: 0 = no staining; 1 = sporadic staining; 2 = mini­
mal staining; 3 *= moderate staining; 4 » moderate^pronaun- 
ced staining; 5 « pronounced staining; 6 = whole epidermis 
stained.
Dermis: 0 = absence; 1 = sporadically present; 2 « 1 -25% of 
infiltrate cells stained; 3 = 26-50% of infiltrate cells stained; 
4 » 51-75% of infiltrate cells stained; 5 ~ 76-99% of infiltrate
cells stained; 6 = 100% of infiltrate stained.
Results
Clinical response
Patient details are summarized in Table I. Tobte II overviews 
the clinical efficacy of both verum and cream base.
At the end of the study, 6 of the 12 treated patients showed a 
half side reduction of scaling in favour of the 13-cis-RA trea­
ted side (patient no. 2. 7, 8, 9, 11, 12) (Figs. 1 and 2). In the 
subgroup with ELI, all patients showed unilateral improve­
ment, whereas in the aRI and BCIE subgroups a half side 
reduction was achieved in respectively 3 out of 7 and 1 out 
of 2 patients. No clinical improvement was achieved in the 
patient with ADIV. Five of these responders also showed 
improvement of induration (patient 2, 8, 9, 11, 12). The 
reduction of scaling at the 13-cis-RA side, compared to the 
cream base side, was statistically significant (p < 0.05), as 
was the reduction of induration (p < 0.05). No significant 
alterations were observed in erythema.
An interindividual variation was observed with regtard to 
duration of treatment needed to achieve a half side reduction. 
The earliest response was noticed within one week of treat* 
ment, while the latest response was not observed before eight 
weeks of treatment. Within the first month of treatment, a half 
side reduction was achieved in 5 patients (patient 2, 7 , 9 ,  11, 
12). In all of them further improvement was obtained by 
continuing the treatment beyond the first month.
Itching and irritation of the skin (burning), were reported as 
side effects in four patients (33%) at the verum treated side 
only. These side effects though, were only minimal and could 
be easily controlled by adjusting the application frequency. 
Irritation did not necessitate discontinuation of the treatment in 
any patient.
Histological findings
Before treatment RKSE60, recognizing keratin 10,, marker for 
comilying epithelia, reacted wim the suprabasa! compartment 
in a homogeneous pattern. Treatment with topical IS-cis-RA 
did not change the reaction pattern. The basal cell markers 
RCK102 ancî RCK107 stained the basal cell layers in all
biopsies taken before and after treatment. No consistent 
change in staining patterns was observed after treatment with
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Table III. Immunohistochemkal effects o f topical 13-cis-RA
Patient Keratins and monoclonal antibodies
Keratin 4 Keratin 8 Keratin T3
6 B  10 M 20 LE 41 1 C 7 2 D  7
1 0 2 0 0 1
2 1
a
0 0 0 0
3 not done 
■
not done not done not done not done
4 not done not done not done not done not done
5 1 0 0 0 0
6 0 0 0 0 0
7 0 0 0 0 0
8 1 2 0 0 0
9 3 0 0 1 1
10 not done not done not done not done not done
11 2 0 0 0 0
12 3 2 1 0 1
one could arcjue about the relevance of their induction. No 
clear correlation could be established between the extent of 
expression and the clinical efficacy to 13-cis~RA.
In conclusion, topical treatment of ichthyoses with 13-cis-RA
0.]% was followed by a clinical improvement in XRI, BCIE 
and ELL Irritation of the skin was minimal and could be 
controlled easily. In addition to keratin 4 and 13, keratin 8 
might represent another keratin induced by retinoids, and 
thus provide a new immunohistochemical tool to investigate 
the mode of action of retinoids. The clinical relevance of this 
keratin expression remains to be established.
References
11. Lehman PA, Slattery JT, Franz TJ. Percutaneous absorption of retinoids: 
influence of vehicle, light exposure and dose. J Invest Dermatol 1988; 91: 56- 
61.
12. Chung JC Law MYL, Elliott ST, Elias PM. Diazacholesterol-induced ich­
thyosis in the hairless mouse. Assay for comparative potency of topical reti­
noids. Arch Derma foi 1984; 120; 342-7.
13. Rosenthal DS, Griffiths EM, Yuspja SH, et al. Acute or chronic topical reti- 
noic acid treatment of human skin in vivo alters the expression of epidermal 
transglutaminase, îoricrin, involucrin, filaggrîn, and keratins 6 and 13 but not 
Leratins 1,10, and 14. J Invest Derma to l l  992; 98: 343-50.
14. Sîeîjlen PM, Happle R, Van Muijen GNP et al. Topical treatment with 1 3- 
cis-retinoic acid improves Darier's disease and induces the expression of a 
unique keratin pattern. Dermatologica 1991; 182: 178-83.
15. Moll R, Franke WW, Schiller DL, Geiger B, Krepier R. The catalog of 
human cytokeratins: patterns of expression in normal epithelia, tumors and 
cultured cells, Cell 1982; 31: 11-24.
16. Van Muijen GNP, Warnaar SO, Ponec M. Differentiation-related changes 
of cytokeratin expression in cultured keratinocytes and in fetal, newborn, and
adult epidermis, Exp Cell Res 1987; 171: 331-45.
1. Baden HP, Buxman MM, Weinstein GD, Yoder FW. Treatment of ichthyosis 
with isotretinoin. J Am Acad Dermatol 1982; 6: 716-20.
2. Happle R, Van de Kerkhof PCM, Traupe H. Retinoids in disorders of kerati- 
nizalion: their use in adults. Dermato/og/ca 1987; 175: 107-24.
3. Geiger JM. Czarnetzki BM. Acitretin (RO 10-1670, Etretin): Overall evalua­
tion of clinical studies. Dermato/oqica î 988; 176: 182-90.
4. Plowig G, Wolff HH, Braun-Falco O. Lokalbehandlung normaler und patho­
logischer menschlicher Haut mit Vitamin-A-Säure. Klinische, histologische und 
elektronenmikroskopische Untersuchungen, Arc/î Klin Exp Derma/o/ 1971;
239: 390-413.
5. Muller SA, Belcher RW. Esterly Nß, Lochner JC, Miller JS, Roenigk H, 
Weissman L. Keratinizing dermatoses. Combined data from four centers, on 
short-term topical treatment with tretinoin. Arch Dermatol 1977; 113: 1052*4.
6. Orfanos CE, Ehlert R, Gollnick H. The retinoids, a review of their clinical 
pharmacology. Drugs 1987; 34: 459-503.
/ ,  Steijfen PM, Reifenschweiler DOH, Ramaekers FCS, Van Muijen GNP, 
Happle R, Link M, Ruiter DJ, Van de Kerkhof PCM, Topical treatment of ich­
thyoses and Darier's disease with 13-cis'retinoic acid, A clinical and immuno­
histochemical study. Arc/i Dermatol Res 1993; 285: 221-6.
8. Plewig G, Ruhfus A, Klövekorn W. Sebum suppression after topical appli­
cation or retinoids (arofinoid and isotretinoin). J Invest Dermatol ? 983; 80:
357,
9. Elbaum DJ. Comparison of the stability of topical isotretinoin and topical 
tretinoin and ihoir efficacy in acne. J Am Acad Dermatol 1988; 19: 486-91.
10. Fulton JE, Gross PR, Cornelius CE, Kligman AM. Darier's disease. Treat­
ment with topical vitamin A acid. Arch Derm 1968; 98: 396*9.
G.P.H. Lucker, P.CM. Van de Kerkhof, F.A.C.M. Castelijns, 
M.R. Van Dijk, P.M. Steijlen: Department of Dermatology, University 
Hospital Nijmegen, Postbus 9101, 6500 HB Nijmegen, The Nether­
lands.
U.M. Schalkwijk; Department of Pathology, University Hospital N ij­
megen, Postbus 9101, 6500 HB Nijmegen, The Netherlands.
Reprints: G.P.H. Lucker.
Key words: topical treatment, 13-cis-retinoic acid, ichthyosis, 
immunohistochemy double blind study.
Acknowledgements
We wish to thank Hoffmann-La Roche for providing the creams and 
for financial support, Dr FCS Ramaekers and Dr EB Lane for provi­
ding monoclonal antibodies.
» . . I > ;a r 
.. / •  -
i / î :v r- ►
•3 . * * r .
EJD n° 7, vol. 5, Ocfober-Novemher 1995 571
